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Abstract
In order to confirm the factors and the relationship between them in the development of emergency, the System Engineering
analysis idea and graphical expression of vensim are used to explore the factors of emergency. The study shows that the 
emergency evolution process consists of three subsystems: security technology, human resource and environment, which 
influences each other. And, only these subsystems strengthen coordination, they can improve the management of emergency. 
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1. Introduction
Emergency is a collection of many events, which may cause social chain reactions and serious consequences, 
threaten social stability, also are invalid in normal disposal method and means, need many departments of the 
social’s to cooperate [1]. As kinds of discrete random events, the evolution rule is extremely complex for there are so 
many uncertain factors in the emergency’s prevention and control. But through the in-depth analysis of every 
emergency, the results show that the happen and disposal of it make up a complex system and show dynamics of 
System Engineering characteristics. Therefore, with the theory and method of the System Engineering, this article
analyses the influence factors of emergency to understand the correlative and interdependence, multiple feedback
relation among its factors, then discuss some effective measures and policy suggestions to deal with this emergency. 
It is of great significance for emergency management.
2. Factors and their relationship analysis of each System and Subsystem
Combined with the emergency evolution mechanism theory and the related research of System Engineering, we 
need to understand the main influencing factors and variables sets of the system. After analysing of an emergency,
we can know the main influence factors are safety management concept, risk assessment, management information 
system, emergency source control, risk control investment and employee risk education, human resource
management, employee organization mechanism, enterprise management mechanism and security facilities, etc[2] . 
In order to find the relation between each factor of an emergency development much more intuitively and 
comprehensively, we divide the emergency development system into three subsystems, the security technology 
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subsystem, the human resources subsystem and the environment subsystem[3], then research them separately. The 
relations of them are as follows:
Figure 1 System structure of emergency safety management
2.1. Security technology subsystem
In the security technology subsystem, there are mainly four factors, the level of management Emergency, the 
level of safety facilities management, the level of emergency source control and the level of management 
information system. The level of emergency source control can improve the level of the emergency development, 
And the improvement of the subsystems level promotes the increment of the level of emergency source control; The 
improvement of the level of information management system makes emergency development level strengthen, 
which increases the increment of management information system level; The level of safety equipment management 
depends on two factors. One is the influence coefficient from configuration to the safety facilities management, the 
other is the influence coefficient from science and technology to the safety facilities management. They affect the 
emergency management together. Public daily operation mechanism and employee organization mechanism can 
also affect the management level of safety facilities. According to the principle of safety technology, a SD 
subsystem flow graph is shown as figure 2:
2.2. Human resource subsystem
Environment subsystem
Security technology subsystem Human resource subsystem
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Human resource subsystem refers to the person or the organization’s behaviors affecting the level of the 
emergency management. The emergency has a close relationship with people. Whether their behaviors are positive, 
negative or zero behavior has important influence [4]. The main variable set includes the level of human resource 
management, the level of people’s risk education and the level of risk assessment. The constant includes the 
increment of the level of human resources management, the increment of the people’s risk education level and the 
increment of risk assessment level. Their relations are shown as the figure 3:
2.3. Environment subsystem
All emergencies happened in specific environment, so its evolution and development tendency have great 
dependence on the environment. There are two aspects. One is the social environment, which means the
development level of safety management concept, and it includes legal norm and net communication; the other is the 
geographical conditions, which include its geographical position, traffic condition, building facilities, geological 
movement and atmospheric circulation. The geographical environment is ignored in this research. The relationship 
of the specific social environment is shown as follows.
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2.4. System SD equation
According to the SD principles, the models above and the defined System variables set, We can establish the 
following SD equation:
level of safety management concept .K= level of safety management concept .J+ DT× increment of safety 
management concept level// Flow equation
risk assessment level .K=( risk assessment level .J+ DT× increment of risk assessment level) ×influence 
coefficient of MIS to the risk assessment× increment of safety management concept level// Flow equation
level of safety facilities management .K= (level of safety facilities management .J+ increment of safety facilities
management level) ×influence coefficient of equipment to safety facilities management× influence coefficient of 
science and technology to safety facilities management× influence coefficient of Public daily operation mechanism
to safety facilities management× influence coefficient of employee’s management mechanism to safety facilities 
management// Flow equation
level of emergency source control .K= level of emergency source control .J +DT× increment of emergency 
source control level// Flow equation
level of HRM.K= (level of HRM.J+ DT× increment of HRM level) ×influence coefficient of Management 
mechanism to HRM // Flow equation
level of people’s risk education .K= level of people’s risk education .J+ DT× increment of people’s risk 
education level) ×effect coefficient of behaviour to the safety education training× effect coefficient of HRM to the 
safety education training// Flow equation
level of MIS.K= level of MIS.J+ DT× increment of MIS level// Flow equation
The above formulas, K means present time, J means the past time, JK means the time between J and K; DT 
means step variables , the length of solving interval from J to K.
2.5. System model equation and SD flow graph
We can get the SD equation of emergency management level with this model[5]:
the general level of emergency development management = (level of safety management concept × composition 
weight of safety management concept + risk assessment level× composition weight of risk assessment + level of 
safety facilities management × composition weight of safety facilities management + level of emergency source 
control × composition weight of emergency source control + level of HRM × composition weight of HRM + level 
of people’s risk education × composition weight of people’s risk education + level of MIS × composition weight of 
MIS) × influence coefficient of legal norm to the emergency management level.
We may use the SD simulation software vensim PLE, and establish SD flow diagram of emergency influence 
factors (shown as follows figure 5).
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2.6 The analysis data of system simulation 
In the emergency management SD model, we can get the data through the public emergency investigation and 
the expert opinion, and get the relatively composed weight using analytic hierarchy process by comparing the 
importance between every two factors, and then take the practical data to estimate synthetically, ensure
the influence coefficient between the initial values and factor of the simulation model.
The relative weight of factors to the system safety level and the initial of safety level  :
level of safety 
management concept
risk 
assessment 
level
level of safety 
facilities 
management
level of emergency 
source control
level of 
HRM
level of people’s 
risk education
level of 
MIS
Relative 
Weight 
0.11 0.05 0.22 0.09 0.20 0.3 0.03
initial 80 80 75 80 80 75 78
Influence coefficient between every two factors:
legal norm 
to the 
emergency 
management 
level
behaviour
to the 
safety 
education 
training
science and 
technology
to safety 
facilities 
management
equipment
to safety 
facilities 
management
Public daily 
operation 
mechanism
to safety 
facilities 
management
employee’s
management 
mechanism
to safety 
facilities 
management
Managem
ent 
mechanis
m to HRM
safety 
management 
concept to 
risk 
assessment
MIS to 
the risk 
assess
ment
HRM to 
the safety 
education 
training
1.14 1.21 1.09 1.20 1.15 1.22 1.03 1.11 1.15 1.20
Hypothesis the simulation steps DT is a month, the target index of emergency safety management level is95, we 
use the System Engineering software Vensim ,and input parameters variable, the simulation system can work.
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3. Conclusions
3.1. According to the analysis on the emergency development and evolution factors based on System Engineering, 
we need to take the security technology subsystem, the human resource subsystem, and the environment subsystem 
together to improve the level of emergency management, Any change of each factor will make the whole system 
efficiency change. .
3.2. The analysis on factors’ relation in the development process of emergency is the foundation of analogy
simulation for the emergency system. And it is also a necessary preparation for realizing the qualitative and 
quantitative combining research.
3.3. With the theory and analysis method of System Engineering, we can evaluate the evolution trends of emergency 
development, which may provide a new thinking to emergency scholars.
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